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Hccjie^oBaHti cepeSpucrae uaiiKH Larus argentatus EapeHueBa Mopa — B3pocjiBie 
oco6h h hx nTemjbi. YcTaHOBJieHO, hto hhtchchbhoctb HHBa3iin uecTo^ou Wardium cir¬ 
rosa (Cestoda: Aploparaksidae) y B3pocjiBix nrau BaptupyeT b npe/jejiax ot 2 j\o 119 3K3. 
(27.0±16.1 3K3.), y irreHqoB — ot 6 ao 89 3K3. (40.0±14.5 3K3.). no pe3yjibTaTaM napa3H- 
TOJiornuecKoro oScjie^OBaHM noKa3aHO, hto qecTO^a W. cirrosa napa3iiTHpyeT b AHCTa- 
jibhom OT^ejie tohkoto KHineuHHKa y B3pocjn>ix cepe6pncTBix naeic, a y nTeHqoB — b Me- 
^uajiBHOM h ^HCTajitHOM OTAenax. Onpe^eneHa aKTiiBHOCTb mimeBapHTejibHbix (j)epMeH- 
tob (rjiHK03H£a3 h npoTea3) cjih3hctoh b Tpex OT^enax tohroto KumeHHUKa y naeic, 
3apa^ceHHtix W. cirrosa n cbo6oahbix ot iiHBa3iin. noKa3aHO, hto b MecTax JioKajiH3aium 
uecTOA npoiicxo/uiT H3MeHeHiw b mimeBapiiTejibHon aKTHBHOCTU cjih3hctoh KumeHHUKa 
nrmx no cpaBHeHHio c noica3aTejniMH h e3apa^K chhbix naeic. Onpe^eneHa aKTHBHOCTB tjth- 
K03H^a3 n npoTea3 b CTpoSnne n Ha noBepxHOCTH TeryMenTa W. cirrosa. npoanairiranpo- 
BaHO BJiMHne (^aKTOpOB, onpeAejwiomHX MecTonono^cemie W. cirrosa b ^ceityAOHHO-Kn- 
rneHHOM TpaKTe cepeSpncTon naiiKH. 

Kmoueebie cjioea : cepe 6 pncTaji naiiKa, Larus argentatus , Wardium cirrosa , JiOKann 3 a- 
Uii % b KHmeHHHKe, rjiHK 03 HAa 3 bi, npoTea 3 Bi. 


riapa3HTOJTOraM H3A&BHa H3BeCTHO, HTO MHOTHe BH^BI reJIbMHHTOB JlOKaJTH- 
3yK)Tcn tojibko b onpeAeJieHHbix ynacTKax opraHOB BHyrpn cbohx xo3neB, no- 
CKOJibKy j\jik ycneniHOro cymeCTBOBaHH^ h pa3BHTmi pa3HbiM napa3HTaM Heo6- 
xOAHMbi pa3JiHHHbie ycjiOBiDi (Holmes, 1973). )KejiyAOHHO-KmiieHHbiH TpaKT 
(}KKT) n03BOHOHHbIX )KHBOTHbIX IipeACTaBJI^eT C06oft KOM(|)OpTHyK) cpe^y 
oGirraHPDi j\jin MHorax re hbmhhtob, KOTopbie AOcraraiOT nonoBoii 3pejioc™ n 
3aBepinaioT iihkji pa3BHTHJi HMeHHo b opraHax 3KKT. Hccne^OBaTejm npe^no- 
jiaraiOT, hto pacnpeAeneHne napa3HTOB b tohkoh KHimce MO^ceT 3aBnceTb ot 
paimoHa rarraHmi xo3HHHa, ocoSeHHocTefi npoijeccoB imnjeBapeHmi, (|)H3H- 
KO-xHMHnecKHx ycjiOBnii b pa3JiHHHbix OTAejiax KumeHHUKa, a Taioice onpe^c- 
jraeTca (J)H3nojiornHecKHMn ocoSeHHOCTjnvm n CTaAHeii 3pejioc™ napa3HTOB 
(Crompton, 1973; Holmes, 1973; Bush, Holmes, 1986). Eym n Xojimc npeAno- 
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jio)khjih, hto xapaKTep pacnpeACJieHH^i pa3Hbix bhaob ijecTOA b tohkom kh- 
ineHHHKe MopCKoft nepHeTH oSycjiOBJieH a6cop6iiHOHHOH cnocodHocTbio nep- 
b eft (Bush, Holmes, 1986). YcTaHOBJieHO TaK^ce, hto jioKajiH 3 aqmi jieHTOHHbix 
nepBen Tetrabothrius erostris b npoKCHMajibHOM oiAejie h Diphyllobothrium 
dendriticum b MeAHajibHOM OTAejie KHmeuHHKa y cepe6pncToft uaiiKH onpeAe- 
jineTCn aKTHBHOCTbio cjiepMeHTOB h npoAeccaMH nouocTHoro h MeM6paHHoro 
numeBapeHM^i xo3HHHa (KyKJiHHa, KyKJiHH, 2016a, 6). KpOMe Toro, MecTono- 
jio^eHHe 71 erostris b MeAHajibHOM OTAeue CBinaHO co CTaAneii 3pejioc™ uep- 
Beii, Tax Kax b yKa3aHHOM (JjparMeHTe napa3HTHpOBajiH raaBHbiM o6pa30M no- 
ji0B03pejibie oco6h. 

Wardium cirrosci (Cestoda: Aploparaksidae) — oahh H3 HanSonee pacnpo- 
CTpatieHHbix npeACTaBHTejieii ijecTOAO(|)ayHbi mopckhx nTHij, Y ouapKTHKH 
(EoHAapemco, KoHTpHMaBHuyc, 2006). W. cirrosa napa3HTHpyeT b ^ceuyAOH- 
HO-KumenHOM TpaKTe KpynHbix uaeK (MOpCKan h cepe6pHCTan uainca, 6ypro- 
MHCTp) EapemjeBa Mopn (KyKJiHH, KncoBa, 2007; KyKJiHH, 2015). /Jjih cepe6- 
pHCToii uaiiKH H3 pauoHOB Boctohhoto MypMaHa xapaKTepHbi BbicoKHe 3Hane- 
hha KOjmuecTBeHHbix noKa3aTejieii 3apa>KeHHOCTH yica3aHHbiMH acctoabmu 

(OKCTeHCHBHOCTb HHBa3HH AOCTHraeT 19.7%, HHAeKC o6hJIHH - 45.1 3K3.) 

(KyKJiHH, KncoBa, 2007). 

U,ejibio A^HHoro HCCJieAOBaHHn 6buio onpeACJieHHe oco6eHHOCTeii jioKajin- 
3au,HH W. cirrosa b KHmeuHHKe cepeSpncTbix uaeK, a TaK^ce ou,eHKa CTeneHH 
bjihuhha HHBa3HH W. cirrosa Ha nHmeBapHTejibHyio aKTHBHOCTb xo3HHHa. 


MATEPHAJI H METOflHKA 

MaTepnaji a™ HacTOnmen paSora co6paH b xoac 6eperoBbix 3KcneAHii,HH 
Ha no6epe)Kbe EapemjeBa Mopu b nepnoA c 2010 no 2015 r. OSbeKTOM a^ hc- 
CJieAOBaHHn nocjiy^CHJia cepe6pHCTan Hainca (Lams argentatus ): B3pocjibie oco- 
6h (n = 16 3K3.) h rHe3AOBbie nTeHH,bi (n = 26 3K3.). 

Hirm, BCKpbiBajiH b TeueHHe 15 mhh nocjie ycbinjieHHn xjiopo(J)opMOM j\jik 
Toro, HTo6bi npeAOTBpaTHTb nepeMememie JieHTOHHbix nepBeii. H3BJieKajiH )*ce- 
JiyAOHHO-KHmeHHblH TpaKT H Bbipe3aJIH TOHKHH KHUieHHHK, KOTOpblH A^JHIJIH 
Ha 3 OTAeJia — npoKCHMajibHbiH, MeAHajibHbiii h AHCTajibHbrih KmiieHHHK npe- 
napnpoBajiHj yAajuuiH XHMyc, h H3 KajKAoro OTAeJia KHmenHHKa CHHMajiH h 3a- 
Mopa^CHBajiH cjiH3HCTyio oSojiouKy a™ ABJibHeiimero HCCJieAOBaHHfl. 

J\jik H3yneHHH npOHHOCTH ^HKcaAHH nnmeBapHTejibHbix (JiepMeHTOB h oco- 
SeHHOCTeH rHApojiH3a 6ejiKOB h yraeBOAOB Ha mimeBapHTejibHO-TpaHcnopT- 
hmx noBepxHocrax KmueHHHKa naeK h TeryMeHTa JieHTOHHbix uepBeii ncnojib- 
30BajiH MeTOA nocjieAOBaTejibHOH AecopSijHH (jiepMeHTOB (Ky3bMHHa, 1976). 
npeA-JioJKeHHbiH MeTOA no3BOii>ier H3yuHTb KaK MeMSpaHHoe, TaK h nojiocTHoe 
nnmeBapeHHe, a TaKJKe onpeAeJiHTb KauecTBeHHbie h KOJiHuecTBemibie xapaK- 
TepHCTHKH THApojiH3a SejiKOB h yraeBOAOB y nTHu, h napa3HTOB. HccjieAyeMbie 
o6pa3u,bi ((jipameHTbi KHmeuroiKa a™ hoh 1 —2 cm h ijejibie ctpoGhjibi jieH- 
tohhbix uepBen W. cirrosa) noMemajin b npoSnpKH c 5 mji oxjia)KAeHHoro 
pacTBopa PnHrepa 6e3 rjiK)K03bi a™ TenjioKpoBHbix jkhbothbix (pH 7.4) h 
BCTpuxHBajiH Ha poTaTope Multi Bio RS-24 (JlaTBHn). OpaKAHio Jh noJiynanH 
nepe3 30 c, nocJieAyiomHe (jipaKiiHH Jh, Jb h JIa (Pa — Pa) — nepe3 Ka^cAtie 
15 mhh. 3aTeM o6pa3u,bi B3BeniHBajiH h roMoreHH3HpOBajiH b 5 mji pacTBopa 
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PHHrepa. OpaicipDi Jh coacp^cht (jiepMeHTbi, jioicajin30BaHHbie b mokbopch- 
hohhom npocTpaHCTBe h ynacTByiomHe b nonocTHOM nnmeBapeHHH. Bo 4>paK- 
u;H5ix J \ 2 — J\ A npHcyTCTByroT 3H3 hmbi, aACopSnpoBaHHbie Ha meTOHHOH KaiiMe 
3HrepoipiTOB KHmeHHHKa h Ha noBepxHOCTH TeiyMeHTa ijecTOA h ynacTByio- 
mne b MeMSpaHHOM mnii;eBapeHHH. B AaJibHeinneM (jipaKiiHH J\ 2 — JU o6neAH- 
hajih j\jik aHajiH3a (no3TOMy b Ta6ji. 2 h 3 npeACTaBJieHbi cyMMapHbie 3HaneHHfl 

aKTHBHOCTeH (J)epMeHTOB). TOMOreHaT CJIH3HCTOH KHHieHHHKa nTHU, (r) -3TO 

(jipaKUHJi, coAepjKamafl npoHHO(J)HKCHpoBaHHbie Ha 3HTepoijHTax 4>epMeHTbi, a 
roMoreHaT jieHTOHHbix nepBeii W. cirrosa — (jjpaiajHJi, coAepjKamaa npoHHO- 
CB^3aHHbie c noKpOBaMH napa3HTOB (jiepMeHTbi h (jiepMeHTbi hx BHyrpeHHHx 
opraHOB. nojiyneHHbie (jipaKiiHH Jh —^4 h T 3 aMopa^cHBajin h 3aTeM o6pa6a- 
TbiBajiH b jia6opaTopHbix ycjiOBirax. 

B npo6ax H3MepjuiH aKTHBHOCTb nHmeBapHTenbHbix (JiepMeHTOB — npoTea3 
h rjiHK03H^a3. AKTHBHOCTb npoTea3 (An) (aKTHBHOCTb TpnncHHa KO 3.4.21.4, 
xHMOTpnncHHa KO 3.4.21.1 h AnnenTHAa3 KO 3.4.13.18) onpeACJHuiH mcto- 
A om AHCOHa b MOAH(j)HKai^HH JT. H. AjieKceeHKO no npnpocTy THp03HHa (An¬ 
son, 1938; AjieKceemco, 1968). B KanecTBe cy6cTpaTa HcnoJib30BajiH 1%-hbih 
pacTBop Ka3eHHa. Akthbhoctb npOTea3 BbipajKajiH b mmojib THpo3HHa b 1 r 
TKaHH 3a 1 MHH. AKTHBHOCTB TJIHK03H^a3 (AF) (cyMMapHafl aKTHBHOCTb aMH- 

Jia3bi KO 3.2.1.1, TJiiOKO-aMHJia3bi KO 3.2.1.3 h (jiepMeHTOB rpynnbi MajibTa3 
KO 3.2.1.20) H3Mep^JiH no npnpocTy reKC03 MOAH(^HH,HpoBaHHbiM mctoaom 
HejibcoHa (Ytojicb, He3yHTOBa, 1969). B KanecTBe cyScTpaTa Hcnonb30BajiH 
1.8%-hbih pacTBop KpaxMana. Akthbhoctb rjiHK03HAa3 BbipajKajiH b mmojib 
TJHOK03BI B 1 r TKaHH 3a 1 MHH. CySCTpaTBI 6bIJIH npHTOTOBJieHbl Ha paCTBOpe 
PHHrepa j\jik TenjioKpoBHbix jkhbothbix. 

HCCJieAOBaHim ocoSeHHOCTeii nHmeBapeHHfl y cepeSpncTOH naiiKH h 
W. cirrosa paccnHTaH KOOfjxjMijHeHT T/Tl — OTHOmeHne aKTHBHOCTH tjihko3h- 
Aa 3 k aKTHBHOCTH npoTea 3 . 

B Ka^c^OM oT^eJie KHmenroiKa npoBOAHJin napa3HTOJiorHHecKoe nccne^OBa- 
Hne. OnpeAejnuiH cncTeMaTHnecKyio npHHa^jie^cHocTb oSHapyjKemibix rejib- 

MHHTOB, a T3K7KQ HHTeHCHBHOCTB HHBa3HH (HH - KOJIHHCCTBO 3K3eMnJHipOB 

Aamioro BH^a napa3HTa b oahoh oco6h xo3HHHa). 

Bnocjie^CTBHH pe3yjibTaTbi Shoxhmhhcckoto aHajiH3a conocTaBjnuiH c a^h- 
hbimh napa3HTOJiorHHecKHx BCKpBiTHH. 06pa6oTKa pe3yjibTaTOB BbinojiHeHa c 
noMOHj,BK) naKeTa aHajiH3a a^hhbix b cpe^c Excel, AOCTOBepHOCTb pa3JiHHHH 
Me^CAy cpaBHHBaeMbiMH 3HaneHH5iMH GnoxHMHHecKHx napaMeTpoB oneHHBajiH 
no ^-KpHTepHio CTBioACHTa (MaTiomnneB, 1990). 


PE3YJIbTATbI 

H 3 16 B3pocJiBix oco6eii cepeSpncTbix naeK 7 3apa^ceHbi ijecTOAaMH Wardi- 
um cirrosa (Cestoda: Aploparaksidae). HnreHCHBHOCTb HHBa3HH W. cirrosa 
BapbnpoBajia b npeAeJiax ot 2 ao 119 3K3. h b cpeAneM cocTaBjnuia 
27.0 ± 16.1 3K3. H 3 26 nTeHAOB cepeSpncTOH naiiKH W. cirrosa OTMeneHbi y 
6 oco6eft. CpeAHee 3HaneHHe HH y irreHijoB 6bijio hockojibko Bbime: HH — 
40.0 ± 14.5 3K3. (6— 89 3K3.) YcTaHOBJieHo, hto W. cirrosa napa3HTHpyeT y 
B3pocJiBix naeK b AHCTajibHOM oTAeJie tohkoto KHmenHHKa, a y irreimoB — 
B MeAHaJIbHOM H AHCTaJIbHOM OTAejiax. 
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T a 6 ji iiu a 1 

AlCTHBHOCTb nHmeBapHTeJIBHBIX (J)epMeHTOB CJIH3HCTOH 060 JIOHKH KHIIieHHHKa 
y 3apa»ceHHi>ix 11 He3apa5KeHHbix cepedpiicTbix HaeK 


Table 1. Activity of digestive enzymes of mucosa in intestine of infected 
and uninfected herring gulls 


Oxaenbi KHineBHHKa 

T JTHK03H,aa3bI 

npoTea3bi 

r/n 


IlTeHAbi 



npOKCHMaJIBHblH 

2.9 ± 0.3 

2.9 ± 0.25 

1.0 


2.6 ± 0.2 

2.8 ± 0.1 

0.93 

MeAHajibHbiH 

3.8 ± 0.3 

3.8 ± 0.2 

1.0 


2.3 ± 0.2* 

3.9 ± 0.1 

0.59 

flHCTaJTBHBIH 

2.6 + 0.2 

2.2 ± 0.3 

1.2 


2.2 ± 0.1 

4.0 ± 0.3* 

0.55 

CyMMapHaa aKTHBHOCTB 

9.3 ± 0.9 

8.9 ± 0.8 



7.1 ± 0.5* 

10.7 ± 0.6* 



B3pocjibie oco6h 



npOKCHMaJIBHblH 

5.2 ± 0.49 

3.4 ± 0.08 

1.5 


4.0 ± 0.2* 

1.3 ± 0.4* 

3.1 

MeAHajibHbiH 

5.3 ± 0.5 

3.2 ± 0.1 

1.6 


3.2 ± 0.2* 

2.5 ± 0.4* 

1.3 

/]|HCTaJIbHbIH 

2.9 ± 0.2 

2.0 ± 0.2 

1.45 


1.3 ± 0.1* 

1.9 ± 0.3 

0.68 

CyMMapHaB aKTHBHocTb 

13.4 ± 0.9 

8.6 ± 0.7 



8.5 ± 0.6* 

5.7 ± 0.4* 



flpuMeHaHue. 3/jecb h b Ta6n. 2. Ha/j nepTOH — He3apa^ceHHbie irraubi, noj\ nepTOH — 3apa^ceH- 
Hbie irraubi; * — pa3JiHHira /jocTOBepHbi OTHOCHTeJibHO noKa3aTeneii He3apa^ceHHbix irrau (p < 0.05). 


EnoxnMHHecKHit aHajiH3 noKa3aji, hto cyMMapHa^ aKTHBHOCTb rjinK03H^,a3 
3 OTAejiOB TOHKoro KHineHHHKa y 3apa^ceHHbix nraij (n B3pocjibix, n irremtOB) 
6buia HH^ce cyMMapHoii Ar KOHTpojibHbix oco6eit (Ta6ji. 1). Hapt6ojiee 3aMeT- 
Hbie H3MeHeHHM OTMeneHbi j\jm MeAttajibHoro OT^ejia KnineHronca y nTemjOB, a 
TaK^ce a™ MeAHajibHoro n AHCTajibHoro OTAejiOB B3pocjibix naeic. CyMMapHan 
aKTHBHocTb npoTea3 Tpex OTAejiOB KnmeHHHKa y 3apa)*ceHHbix nTemnoB, Ha- 
npoTHB, 6biJia Bbirne cyMMapHon All y He3apa^ceHHbix oco6en 3a cneT yBeim- 
neHHfl An b AHCTajibHOM OTAene KHinenHHica. Y 3apa^ceHHbix n He3apa)*ceHHbix 
B3pOCJTbIX TaeK B AHCTaJTbHOM OTAeJie KHineHHHKa 3HaHeHHiI aKTHBHOCTeH npo- 
Tea3 He HMejin AOCTOBepHbix otjihhhh. TeM He MeHee b npoKCHMajibHOM h Me- 
AHajibHOM OTAenax KHineHHHica y 3apa)*ceHHbix naeic An Sbijih HH^ce kohtpojib- 
hmx 3HaneHHH, hto npHBejio k yMeHbmeHHio cyMMapHOH bkthbhocth npoTea3 
no cpaBHeHHK) c KOHTpojieM. CjieAyeT otmcthtb, hto b MecTax jioKajiH3an,HH 
jieHTOHHbix nepBeft W. cirrosa — b MeAnajibHOM h AHCTaxtbHOM OTAenax kh- 
meHHHKa y nTemjoB, a TaK^ce b AHCTajibHOM OTAeJie y B3pocJibix oco6en — ko- 
3(J)(J)Hn:HeHT T/n croracajicfl no cpaBHerono co 3HaneHHiiMH F/Ily irnm, cbo6oa- 

HblX OT HHBa3HH, H 6bIJI MeHbHie 1. 

PaCCMOTpHM, KaK H3MeHHK)TCH npOIjeCCbl nHHteBapeHHH y HHBa3HpOBaHHbIX 
cepe6pncTbix naeK b MecTax jioKajiH3aijHH JieHTOHHbix nepBen W. cirrosa 
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TaSniiija 2 

AlCTHBHOCTb nHIUieBapHTeJIBHBIX (J)epMeHTOB BO (j)paKI^HBX, 
^eCOp6HpOBaHHBIX C nOBepXHOCTOH CJIH3HCTOH KHineHHHKa Cepe6pHCTOH HailKH 

h TeryMeHTa W. cirrosa 


Table 2. Activity of digestive enzymes in fractions desorbed from the surfaces 
of the intestine of herring gull and tegument of W. cirrosa 


IlOBepXHOCTb 

a. 

JX 2 — JXa 

r 

MeAnajiBHBiH OTAen KHineuHHKa 

r JIHK03HAa3BI 

flTeHABI 

1.6 ± 0.2 

0.1 ± 0.001 

2.0 ± 0.08 


1.4 ± 0.1 

0.24 ± 0.01* 

0.63 ± 0.01* 

TeryMeHT AecTOA 

0.17 ± 0.01 

0.08 ± 0.001 

0.74 ± 0.05 

flncTajiBHbiH OTAen KHinenHHKa 

0 

0 

2.6 ± 0.05 


1.0 ± 0.1 

0.5 ± 0.03 

0.74 ± 0.01* 

TeryMeHT AecTOA 

0.34 ± 0.003* 

0.15 ± 0.001 

0.9 ± 0.1 

/^HCTaJIBHBIH OTAeJI KHmeUHHKa 

Ehpocjitie oco6h 

0 

0 

2.9 ± 0.2 


0.51 ± 0.01 

0.031 ± 0.002 

0.74 ± 0.1* 

TeryMeHT AecTOA 

0 

0 

0.87 ± 0.07 

MeAHajiBHbiH otacji KHmeuHHKa 

npoTea3bi 

flTeHUbi 

1.7 ± 0.2 

1.74 ± 0.12 

0.34 ± 0.03 


3.3 ± 0.06* 

0.38 ± 0.02* 

0.22 ± 0.02 

TeryMeHT u,ecTOA 

4.8 ± 0.4* 

2.6 ± 0.05 

1.3 ± 0.1 

/],HCTaJIbHBIH OTAeJI KHmenHHKa 

1.24 ± 0.1 

0.81 ± 0.17 

0.15 ± 0.03 


3.2 ± 0.1* 

0.53 ± 0.001* 

0.28 ± 0.07* 

TeryMeHT AecTOA 

4.25 ± 0.3* 

4.3 ± 0.01 

1.1 ± 0.05 

^HCTajibHbiH OTAen KHmeuHHKa 

B3pocm>ie oco6h 

1.1 ± 0.15 

0.83 ± 0.08 

0.11 ± 0.03 


1.4 ± 0.03 

0.36 ± 0.012* 

0.18 ± 0.01 

TeryMeHT AecTOA 

1.0 ± 0.1 

0.84 ± 0.02 

0.77 ± 0.06 


(Ta6ji. 2). B ^HCTajibHbix OT^ejiax KHineHHHica y He3apa^ceHHbix irmu, (y B3poc- 
JTblX H nTeHIfOB) aKTHBHOCTb rJIHK03HAa3 BO (J)paKIfH5IX H J\ 2 — J\ A He 3aperH- 
CTpHpOBaHa. B to ace Bpeivui y 3apa^ceHHbix naeic, He3aBHCHMO ot hx B03pacTa, 
ycHJiHBaiOTC^ npou,eccbi rHAponroa yraeBOAOB Ha noBepxHOCTH AHCTajibHoro 
OT^eJia KHHieHHHKa. 06 otom cBHACTeJibCTByeT HajiHHHe Ar bo (^paKijHflx Jh h 

J \2- J\ A y HHBa3HpOBaHHbIX nTHH, nO CpaBHeHHK) C HyJieBbIMH KOHTpOJIbHbIMH 

3HaneHHHMH. B Me^HajibHOM OTAene KHnienHHKa y 3apa)KeHHbix h He3apa^ceH- 

HblX nTeHH,OB aKTHBHOCTH TJIHK03HAa3 BO (J)paKII,HH He HMeJIH AOCTOBepHbIX 

pa3JIHHHH. BMeCTe C TeM Ar BO (^paKIfHflX J\ 2 - JSa (nOKa3aTeJIb aKTHBHOCTH 

MeMSpaHHoro immeBaperoiii) y HHBa3HpoBaHHbix nTemjoB b 2.4 pa3a npeBbi- 
rnaeT aHajiorHHHbm noica3aTejib nTeHijOB, cbo6oahbix ot HHBa3HH (p < 0.05). 
ripn 3 tom Ar b roMoreHaTax MeAHajibHoro h AHCTajibHoro otacjiob y nTemtOB 
h AHCTajibHoro OT^ejia y B3pocjibix naeic 3aMeTHO CHMcaiOTCfl OTHOCHTejibHO 
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Ar b roMoreHaTax y He3apa^ceHHbix imm (p < 0.05). YcTaHOBJieHHbie n3MeHe- 

HHfl npHBO^T K CHH)KeHHK) CyMMapHOH aKTHBHOCTH Ar B CJIH3HCTOH KHHieH¬ 
HHKa y 3apa)KeHHbix naeK (Ta6ji. 1). 

Ilpoii;eccbi rH^poJiH3a SeincoB b nonocTH KmneHHHKa (nonocTHoe immeBa- 
peHne) npoTexaiOT HanSojiee khtchcmbho y nHBa3npOBaHHbix nTHij b MecTax 
jiOKajiH 3 au,HH W. cirrosa (Ta 6 ji. 2). Tax, aKTHBHOCTb npoTea 3 bo (jipaKijHH Jh y 
irremjOB npeBbimaeT b Me^HajibHOM OTflejie b 1.9 pa3a, b ^HCTajibHOM — 
b 2.6 pa3a (p < 0.05), a y B3pocjibix naeK b AHCTajibHOM OT^ene — b 1.3 pa3a 
(pa3JiHHiM HeAOCTOBepHbi) aHajiornHHbie noKa3aTejiH y KOHTpojibHbix oco 6 eii. 
B to )xe BpeMii HHTeHCHBHOCTb npoijeccoB MeMSpaHHoro nHmeBaperoni c ynac- 
THeM npoTea3 b yKaaaHHbix OT^exrax croDKajiacb — aKTHBHOCTb npoTea3 bo 
(})paKLi,Hflx Jl 2 —A 4 y 3 apa)KeHHbix naeK 6 biJia HH^ce npn cpaBHeroni c aHanorHH- 
HblMH 3 HaneHHMMH KOHTpOJIfl (p < 0.05). 

CpaBHHTejibHbiii aHajiH3 noKa3aji, hto B03pacT xo3HHHa h oco6chhocth ero 
immeBapeHHJi b HeKOTOpoii CTeneHH onpeAejunoT xapaKTepHCTHKH mimeBape- 
hhh caMHx u;ecT 03 (Ta6n. 2). Ha noBepxHOCTH TeryMeHTa W. cirrosa H3 Me/jH- 
aJIbHOTO H AHCTaJIbHOTO OT^eJIOB KHHieHHHKa nTeHHjOB aKTHBHOCTH rJIHK03H^a3 
h npoTea3 bo $paKunax Jh h J\ 2 — J\a npeBbimaioT aHajiorHHHbie 3HaHeHHH, 06- 
Hapy)*ceHHbie y W. cirrosa H3 AHCTajibHoro OT^ejia KHHieHHHKa B3pocjibix naeK. 
TaK, HanpHMep, aKTHBHOCTb rjiHK03H^a3 He o6Hapy)KeHa bo Bcex #ecop6Hpo- 
BaHHbix 4)paKu,Hflx c TeryMeHTa W. cirrosa H3 AHCTajibHoro OT^ejia KHHieHHHKa 
B3pOCJIbIX nTHU,, B TO BpeMfl KaK Ha flOJIIO aKTHBHOCTH rJIHK03H^a3 BO (})paKH,HflX 

Jlx h J\ 2 — fld) ^ecopSHpoBaHHbix c TeryMeHTa W. cirrosa H3 Me^HajibHoro h /jh- 
CTajibHoro OT^ejiOB nreHijOB, npnxoAHTCfl 25.3 h 35.3 % cooTBeTCTBeHHO ot 
o6men aKTHBHOCTH. AHajiorHHHa^ TeH/jeHijHH OTMeneHa h ^jui aKTHBHOCTH 
npoTea3. An bo Bcex flecopSHpoBaHHbix (jipaKijHflx c TeryMeHTa W. cirrosa H3 
KHHieHHHKa nTeHijOB 3HanHTejibHO npeBbimaeT An cxoahbix noKa3aTejieii 
W. cirrosa H3 KHHieHHHKa B3pocjibix naeK. CneAyeT otmcthtb, hto aKTHBHOCTb 
rjiHK03H^a3 h npoTea3 b roMoreHaTe nepBeii H3 pa3Hbix oxzjejiOB KHHieHHHKa 
nTefflj,OB h B3pocjibix cepeSpncTbix naeK He HMejia ^ocTOBepHbix otjihhhh. 


OBCY^CflEHHE 

L(,ecTOAa W. cirrosa Hcnojib3yeT mopckhx nTHii; b KanecTBe OKOHnaTejibHbix 
xo3HeB, AOCTHran nojiOBoapejioro coctohhhh b KHHienHHKe naeK. /],jih ycnern- 
Horo 3aBepmeHHH IJHKJia pa3BHTHfl JieHTOHHbIM HepBHM Heo6xOflHMO He TOJIbKO 
npoTHBOCTOHTb 3ain,HTHbiM peaKijHHM opraHH3Ma xo3HHHa, ho h b arpeccHBHbix 
ycJioBHHX oKpyiKaiomeH cpe^bi (mimeBapHTeJibHbie (jiepMeHTbi xo3flHHa, hm- 
MyHHblH OTBeT) 3aKpenHTbCH, aKTHBHO paCTH H nHTaTbCil, a TSLK7KG npo^yuiHpo- 
BaTb 6oJibmoe KOJinnecTBo hhh;. H3BecTHo, hto i^ecTo^Bi JiHHieHbi nnmeBapH- 
TeJibHOH cHCTeMbi. npe^noJiaraioT, hto napa3HTHpoBaroie b KHineHHHKe xo3hh- 
Ha c SojibinoH AOCTynHOCTbio HyTpneHTOB ynpomaeT JieHTOHHbIM nepB^iM 
KJiacCHnecKyio cxeMy nHmeBapeHHH — napa3HT yTpanHBaeT nonocTHoe nniije- 
BapeHHe (Hcnojib3yeT nepBbiii 3Tan rHApojnm HyTpneHTOB xo3^iHHa) h npn 
3 tom coxpaHneT MeM0paHHoe nHmeBapeHHe h MexaHH3Mbi aKTHBHoro TpaHC- 
nopTa (YroJieB, 1985). npeAJio^ceHHaa A. M. YroJieBbiM rnnoTe3a (1963) o Ha- 
jihhhh MeM6paHHoro nnmeBapeHHH y napa3HTHnecKHx )khbothbix nojiynHJia b 
A ajibHeiiHieM 3KcnepHMeHTajibHoe noATBep^CAGHHe (Ky3bMHHa, KynepMaH, 
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1983; H3BeK0Ba, 1990, 1991; KyKnHHa, KyKJiHH, 2011). IJecTOAM aACOp6npy- 
K)T Ha noBepxHocTH Tena (|>epMeHTbi xo3nHHa h Hcnonb3yroT hx npn MeMSpaH- 
hom mimeBapeHHH. KpoMe Toro, oSnaAan ymncajiLHoii no CTpyKType noKpoB- 
hoh TKaHbio (TeryMenroM), i^ecTOAbi HaAeneHbi bbicokoh a6cop6ijHOHHOH cno- 
coShoctbk), KOTopan no3BonneT hm aKTHBHO noraomaTb HH3KOMoneKynnpHbie 
coeAHHeHHH (MOHoeaxapa, aMHHOKHCJiOTbi h t. a ) (Dalton et al., 2004). Flo 

Been BepOflTHOCTH, IIpHOpHTeTHblMH yHaCTKaMH a™ JIOKaJIH3aiI,HH neHTOHHbIX 
nepBen b KHineHHHKe no3BOHOHHbix )khbothbix cneAyeT cnmaTb npoKCHManb- 
Hbiii h MeAHajibHbiii OTAeJibi — SnaroAapn HeorpaHHneHHOivry KOJmnecTBy Hyr- 
pneHTOB h bbicokoh aKTHBHOCTH nHmeBapHTenbHbix (J)epMeHTOB xo3flHHa. Pa- 
Hee OTMeneHO, hto b yica3aHHbix OTAenax b KHineHHHKe y cepeSpncTOH naiiKH 
napa3HrapyK)T neHTOHHbie nepBH Tetrabothrius erostris h Diphyllobothrium 
dendriticum (KyKJiHHa, KyKJiHH, 2016a, 6). O noKanH3an,HH W. cirrosa b )Keny- 
AOHHO-KHmeHHOM TpaKTe MOpCKHX nTHUj B JIHTepaType CBeACHHH HeMHOrO. 
EojibniHHCTBO bhaob ijecTOA, npHHaAJie)Kain;Hx k ceM. Aploparaksidae, oSHapy- 
)KeHbi bo BTopon nojiOBHHe hjih b nocneAHeii neTBepTH TOHKoro KHmenHHKa 
n03BOHOHHbIX )KHBOTHbIX (EOHAapeHKO, KOHTpHMaBHHyC, 2006). CymeCTByeT 
ynoMHHaHne o cahhhhhoh HaxoAKe W. cirrosa b AHCTajibHOM OTAene KHinen- 
HHKa y naiiKH-xoxoTyHbH (Sanmartin et al., 2005). B xoAe HacTonmero nccne- 
AOBaHH^i ycTaHOBJieHO, hto neHTOHHbie nepBH W. cirrosa napa3HTHpyiOT b ahc- 
TajibHOM OTAene KHmenHHKa y B3pocjibix cepe6pHCTbix naeK, a y hx nreH- 
u;ob — b MeAnajibHOM h AHCTajibHOM OTAenax. 

PaccMOTpHM, KaKHe (^aKTopbi MoryT onpeAennTb noKanH3an,Hio W. cirrosa b 
KHineHHHKe y cepeSpncTbix naeK. KpoMnTOH yKa3biBaji, hto pacnono)KeHHe 

reJIbMHHTOB oSbIHHO OrpaHHHCHO TOHKHM KHIHeHHHKOM H 3aBHCHT OT (])H3HO- 

jiorHH nHin,eBapeHHH xo3nmia (Crompton, 1973). IIooTOMy b nepByio onepeAt 
Heo6xoAHMO oSpaTHTb BHHMaHHe Ha ocoSeHHOCTH nHmeBapeHHfl cepeSpncTOH 
naiiKH. B xoAe HacTonnjero HccneAOBamni noKa3aHO, hto aKTHBHOCTb immeBa- 
pHTejibHbix (J)epMeHTOB y He3apa^ceHHbix naeK oSHapynceHa bo Bcex OTAenax 
TOHKoro KHmenHHKa (Ta6ji. 1). IIpH 3tom b AHCTajibHbix OTAenax KHmenHHKa y 
B3pocjibix oco6eii h nreHijOB aKTHBHOCTb nHmeBapHTenbHbix (jiepMeHTOB He- 
ckojibko mince, neM b npoKCHMajibHOM h MeAHajibHOM OTAenax. Eonee Toro, b 
AHCTajibHOM OTAene KHmenHHKa y He3apanceHHbix naeK He OTMenemn npoqec- 
cbi nonocTHOro h MeM6paHHOro nHnjeBapeHHn c ynacraeM (jiepMeHTOB rHApo- 
jiH3a yrneBOAOB. BMecTe c TeM y naeK, 3apa5*ceHHbix W. cirrosa , b MecTax noxa- 
jiH3an,HH AecTOA b KHineHHHKe 3aperHCTpHpOBaHbi npoijeccbi nonocTHoro h 
MeMSpaHHoro immeBapemra c ynacTHeM niHK03HAa3. KpoMe toto, b AHCTanb- 
hom OTAene KHmenHHKa no3BOHOHHbix ^chbothbix aKTHBHO npOTeKaiOT npo- 
Aeccbi BcacbiBaHHn MOHOMepOB (MOHoeaxapoB, aMHHOKHcnoT h t. a), a TaKnce 
CHH>KeHa nepncTanbTHKa KHmenHHKa (Duke, 1997). 

C Apyroii CTOpOHbi, cpaBHHTenbHbm aHann3 noKa3an, hto h3 Bcex nccneAO- 
BaHHbix neHTonHbix nepBeft (T . erostris , D. dendriticum h W. cirrosa ), napa3H- 
THpyiom,Hx b tohkom KHineHHHKe y cepeSpncTOH naiiKH, CTpoSnna W. cirrosa 
oSnaAaeT HanSonbineH npoTeonHTHnecKoii h rnHKonHmnecKOH aKTHBHOCTbio 
(KyKnHHa, KyKnHH, 2016a, 6) (Ta6n. 3). YcTaHOBneHO, hto aKTHBHOCTb nHme- 
BapHTenbHbix (jiepMeHTOB b CTpo6nne W. cirrosa 3HanHTenbHO npeBbimaeT aK¬ 
THBHOCTb nHm,eBapHTenbHbix (|)epMeHTOB T. erostris h D. dendriticum h He 3a- 
BHCHT HH OT MeCTa nOKanH3an,HH B KHmenHHKe, HH OT B03paCTa X03nHHa. riOKa- 
3aHO TaK^ce, hto npoAeccw MeMSpaHHoro nHm,eBapeHHn Ha noBepxHocTH 
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T a 6 ji n ij a 3 

Akthbhoctb npoTea3 n rjiHK03H£a3, ^ecopdnpoBannbix c noBepxHocTn TeryMenra JieHTonHbix nepBen 
H3 KHineHHHKa cepedpncTon qaiiKH (^aHHbie no T. erostris n D. dendriticum — no: KyKJiHHa, KyKJiHH, 2016a, 6) 


Table 3. Activity of glycosidases and proteases in fractions desorbed from the surfaces of tegument of cestodes from herring gull 

(data about T. erostris n D. dendriticum — by: Kuklina, Kuklin, 2016a, b) 


Ha3BaHHe necTo^bi 

Bo3pacTHoii CTaTyc 
X035IHHa 

MecTO JioKajiH3anHH 

B KHineHHHKe 

OpaKUHH 


A 2 — Aa 

r 



rJIHK03H^a3bI 



T. erostris 

IlTeHeij 

Me^najibHbin OT^en 

0.09 ± 0.01* 

0.09 ± 0.001 

0.4 ± 0.02* 

W. cirrosa 

» 

To >I\C 

0.17 ± 0.003 

0.08 ± 0.001 

0.74 ± 0.05 

W. cirrosa 

» 

flncTajibHbin OT^en 

0.34 ± 0.003 

0.15 ± 0.001 

0.9 ± 0.1 

T. erostris 

B3pocnaH ocodb 

npOKCHMaJIBHblH OT^eJI 

0.1 ± 0.01 

0.046 ± 0.001 

0.56 ± 0.04** 

D. dendriticum 

To >I\C 

Me^najibHbin OT^en 

0.03 ± 0.001 

0.02 ± 0.001 

0.3 ± 0.03** 

W. cirrosa 

» » 

/JjncTajibHbin OT^en 

0 

0 

0.87 ± 0.07 



ITpoTea3bi 




T. erostris 

flTeHeij 

Me^najibHbin OT^en 

6.2 ± 0.5* 

1.15 ± 0.03* 

0.4 ± 0.02* 

W. cirrosa 

» 

To >KC 

4.8 ± 0.4 

2.6 ± 0.05 

1.3 ± 0.1 

W. cirrosa 

» 

/^HCTaJIbHblH OT^eJI 

4.25 ± 0.3 

4.3 ± 0.01 

1.1 ± 0.05 

T. erostris 

B3pocnaH oco6b 

ripOKCHMaJIbHblH OT^eJI 

9.7 ± 0.9** 

0.53 ± 0.007** 

0.52 ± 0.04** 

D. dendriticum 

To >i<e 

Me^HajibHbiii OT^en 

4.7 ± 0.2** 

0.155 ± 0.01** 

0.29 ± 0.01** 

W. cirrosa 

» » 

/^HCTaJIbHBIH OT^eJI 

1.0 ± 0.1 

0.84 ± 0.02 

0.77 ± 0.06 


npHMenaHHe. * —pa3JiHHH5i .zjocTOBepHbi OTHOCHTentHO noKa3aTeneii W. cirrosa H3 KHineBHHKa nTemjoB (p < 0.05); ** —pa3JiHHira /jocTOBepHbi OTHOCHTenbHO 
noKa3aTenen W. cirrosa H3 khiii eHHHKa B3pocnbix oco6en (p < 0.05). 
















TeryMeHTa W. cirrosa c ynacraeM npOTea3 npOTeKaiOT c Sojibinefi hhtchchbho- 
ctbk) no cpaBHeHmo c aHajiornHHbiMH noica3aTejniMH ijecTOA T. erostris n 
D. dendriticum. 

Bo3mo)kho, W. cirrosa , o6jia^a^ bbicokoh aKTHBHo ctbio coScTBeHHbix (J)ep- 

MeHTOB, 3(|)(j)eKTHBHO npHCnOCOSnJiaCb K (j)H3HKO-XHMHHeCKHM yCJIOBHflM (aK- 

thbhoctb (J>epMeHTOB, nepHCTajibTHKa KnmeHHHKa) b MeAnajibHOM n AHCTajib- 
hom OT^ejiax nniqeBapHTejibHoro TpaKTa xo3HHHa. 

JleHTOHHbie nepBH W. cirrosa , 6e3ycjiOBHO, bjihjhot Ha nniqeBapHTejibHyK) 
aKTHBHOCTb X03HHHa. IIOKa3aHO, HTO B MeCTaX JIOKaJTH3au;HH nepBen CfflHKaiOT- 
ca 3HaHemra K03(^(J)Hii;HeHTa 1711, KOTopbin nacTO HcnoJib3yiOT a™ xapaKTepn- 
cthkh nniqeBapeHHH )khbothbix. PaHee ycTaHOBJieHO yMeHbmeHne 3 HaHemni 
K03(J)(})HLI,HeHTa T/II B KHHieHHHKe )KHBOTHbIX (MOpCKHX nTHU, H npeCHOBOAHbIX 
pbi6) npn 3apa^ceHHH jieHTOHHbiMH nepBHMH, cKOJieKCbi KOTopbix ocHameHbi 
npHKpennTejibHbiMH o6pa30BaHHHMH 3aHKopHBaiomerocfl Tnna (H3BeKOBa, 
KyKJiHHa, 2014). HeGojibuioro pa3Mepa CKOJieicc W. cirrosa Boopy^ceH 4 npnco- 
CKaMH n 10 Kpionb^iMH annonapaKCOHAHoro Tnna (EoHAapemco, KompHMaBH- 
nyc, 2006) h, no Been BepojrmocTH, cnocoSeH HapymnTb ijenocTHOCTb mqm6- 
paH 3HTepoi^nTOB, TeM caMbiM yBejiHHHBan aKTHBHOCTb npoTeojnmiHecKHx 
(j^epMeHTOB b npocBeTe KHuieHronca. KpoMe toto, b ynacTKax jioKajin3an,HH 
W. cirrosa b KHHieHHHKe y cepe6pnCTOn naiiKH yMeHbmajiacb aKTHBHOCTb tjih- 
K03HAa3, HTO TaK)Ke npHBOAHJIO K CHH^CeHHK) K03(J)(^HH,HeHTa I /II. B03M0)KH0, 
3to CBA3aHO c tcm, hto npoijeccbi nojiocTHoro h MeMSpaHHoro nHmeBapeHHfl 
rjiHK03HAa3 npoTeKajiH y hhb a3Hp ob aHHbix naeK c Sojibmeii HHTeHCHBHOCTbK) 
no cpaBHeHHio c He3apa)*ceHHbiMH mrnjaMH. 

TaKHM o6pa30M, ycTaHOBJieHO, hto W. cirrosa napa3HTHpyeT b ^HCTajibHOM 
OTAejie KHHienHHKa y B3pocjibix oco6eii h nTeHijOB cepeSpHCTOH naiiKH, a Tax- 
)Ke OTMeneH y nreHLjOB b MeAHajibHOM OTAene. JIoKajiH3aii,Hfl W. cirrosa b KH¬ 
meHHHKe nTHu; onpeAejmeTc^ ocoSeHHocTJiMH ronAeBaperom xo3HHHa h bbico- 
koh aKTHBHOCTbio coScTBeHHbix nHmeBapHTejibHbix (J)epMeHTOB nepBefi. KpoMe 
toto, b MecTax napa3HmpoBaHH5i W. cirrosa npoHcxoA^T H3MeHeHHJi b ronriieBa- 
pHTeJIbHOH aKTHBHOCTH CJIH3HCTOH KHmeHHHKa X03HHHB-CepeSpHCTOH HaHKH. 

BJIArOflAPHOCTH 

ABTOpbi Bbipa^caiOT 6jiarOAapHOCTb aAMHHHCTpaAHH h coTpyAHHKaM KaH- 
AajiaKmcKoro rocyAapCTBeHHOro npnpOAHOro 3anoBeAHHKa 3a nOMOmb b npo- 
BeACHHH nojieBbix pa6oT. 
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WARDIUM CIRROSA (CESTODA: APLOPARAKSIDAE): 
LOCALIZATION IN THE INTESTINE OF THE HERRING GULL 
AND IMPACT ON DIGESTIVE ACTIVITY OF THE HOST 

M. M. Kuklina, V. V. Kuklin 

Key words', herring gull, Larus argentatus,Wardium cirrosa , localization in intestine, gly- 
cosidases, proteases. 


SUMMARY 

Hening gulls {Larus argentatus) from the Barents Sea (adult, nestling) have been stu¬ 
died. The intensity of invasion by Wardium cirrosa (Cestoda: Aploparaksidae) in adults 
and nestling varied within 2—119 (27.0±16.1) and 6—89 (40.0±14.5) respectively. 
W. cirrosa were localized in the distal department of the intestine of adult gulls and in the 
medial and distal regions of the intestine of nestlings. Activity of digestive enzymes (gly- 
cosidases and proteases) of mucosal in proximal, median, and distal regions of the intes¬ 
tine of uninfected and infected herring gulls has been detected. Activities of digestive en¬ 
zymes in sites of localization of W. cirrosa in infested gulls changes in comparison with si¬ 
milar parameters in uninfected birds. Activities of glycosidases and proteases in the 
strobile and on the surface of the integument of W. cirrosa were measured. The impact of 
factors determining the location of the cestodes W. cirrosa in gastrointestinal tract of the 
herring gull was analyzed. 
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